Searching PA J 



1/1 ^— V 



PATENT ABSTRACTS OF JAP 



(1 1 publication number : 07-213655 
(43)Date of publication of application : 15.08.1995 



(51)Int.CI. 


A63B 53/04 




(21 Application number : 06-003982 


(71)Applicant 


RA KONAN 


(22)Date of filing : 1 9.01 .1 994 


(72)Inventor : 


RA KONAN 



(54) METHOD OF PRODUCING GOLF CLUB HEAD OF COMPOSITE MATERIAL 

(57)Abstract: 

PURPOSE: To aim to shorten a production time of a golf 
club and improve strength, by bonding the hollow interior 
part of a shell with predetermined composite material 
lining, storing a predetermined expansion air bag inside 
the hollow interior part, closing a shell opening with a 
covering crown made of the compound material, heating 
the expansion air bag to expand, and sealing to join the 
lining and the covering crown. 

CONSTITUTION: A lining 30 made of a carbon fiber 
reinforced composite material is bonded with sidewalls of 
a hollow interior part 24 formed in a shell 20. Then, an 
expansion air bag 40 made for flexible rubber is stored. 
In this biag 40, a mixture of sodium nitrite, ammonium 
chloride and water is sealed. Next, at the upper end face 
of the shell 20, a covering crown 50 of the carbon fiber 
reinforced composite material is sealed. Thus formed 
molding crude material is put into a burning furnace, 
heat-treated at 140 to 160° C to cause a chemical 
reaction within the expansion air bag 40, and is bonded 
to the lining 30, the covering crown 50, the inner peripheral wall and the upper end face of the 
shell 20 by the pressure of generated N2 gas and the heat to harden together. 
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* NOTICES * 




JPO and NCIPt are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the manufacturing method of the club head for composite golf which consists of a 
crab face (21), a head body (22), and the SOL section (23). Opening of the interior of hollow (24) 
and suitable magnitude open for free passage is prepared in the upper limit section of the shell 
(20) which becomes with the proper metal quality of the material. The interior of hollow (24) of 
shell (20) and a through-hole (25) open for free passage are prepared in the side edge marginal 
upper part of a head body (22). To the inner circle wall of shell (20), lining (30) of carbon fiber 
strengthening composite material Lamination, Expansion **** (40) of the elasticity gum which 
put in the mixture of sodium nitrite (NaN02), an ammonium chloride (NH4CI), and water (H20) is 
contained inside said hollow (24). And the club head rough ****** step and; this club head rough 
** which seal the covering crown (50) of carbon fiber strengthening composite material in said 
opening are heated to suitable temperature with heating apparatus. It is the following reaction 
formula about the mixture of the sodium nitrite in said expansion **** (40), an ammonium 
chloride, and water. The chemical reaction of NaN02+NH4 CI+H2 0->NaCI+N2+3H20 is 
produced. While expanding the expansion **** (40) concerned with the nitrogen gas and water 
which were produced and making a shell (20) inner circle wall and an upper limit side join closely 
said lining (30) and covering crown (50) by this expansion pressure The club head manufacturing 
method for composite golf which consists of a heat-and-pressure processing step which is made 
to carry out heat curing of the covering crown (50), is made to carry out adhesion junction with 
shell (20), and forms a club head, and;. 

[Claim 2] The club head manufacturing method for composite golf according to claim 1 which the 
above-mentioned heating apparatus is a printing furnace, and makes temperature of this printing 
furnace 140 degrees C - 160 degrees C. 

[Claim 3] The club head manufacturing method for composite golf according to claim 1 which the 
above-mentioned expansion **** (40) which expanded is written and broken [ manufacturing 
method ] with a cutter implement, the chemical reaction product which remained in expansion 
**** (40) is emitted [ manufacturing method ] from the through-hole (25) prepared in shell (20), 
and insertion junction of the shaft is carried out [ manufacturing method ] after this at a 
through-hole (25), and completes a golf club. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the club head manufacturing method for 
composite-material golf which carries out adhesion molding of composite material and the metal 
shell by the expansion pressure of expansion **** especially expanded at suitable temperature 
about the manufacturing method of the club head for composite golf. 
[0002] 

[Description of the Prior Art] It is only only having the property of the ingredient, and the club 
head for golf built with the conventional single ingredient cannot give these properties suitably at 
least to each part as which hardness, adaptability, or reinforcement is required. Therefore, in 
view of being easy to produce wear by the crack by the impact, or repeat use, and having a bad 
influence on hit ball actuation from the weight imbalance of a head body, it forms in recent years 
with the different quality of the material according to the property that a club head is required 
by at least each part. For example, shell is formed with a hard metal and the crown is uniting 
some properties with the club head by building with comparatively lightweight carbon fiber etc. 
[0003] As this kind of club head is shown in dr awin g 4 , it consists of shell 1 1, covering crown 12, 
and a crab face plate 13, and that manufacture approach is performed at a step as shown in 
drawin g 5 . Namely, a shell molding: Drill the through tube 1 14 which the interior is hollow, and 
upper limit is carrying out opening of the molding of this shell 1 1 by the suitable size including 
molding of the head body 1 1 1 and the SOL section 1 12, and a transverse plane forms the 
impression section 1 13, and leads to that impression section 1 13 at a centrum. Gas entrainment 
tubing is ****(ed) to this through tube 114. 

b) Crown processing : fix the covering crown 12 which becomes upper limit opening of the 
above-mentioned shell 1 1 from composite material, form a crown, and receive even the range 
where the interior side attachment wall of hollow of the above-mentioned shell 1 1 is suitable, 
and make the skirt-board section 121 extend downward from the periphery of this covering 
crown 12. 

c) Heat-and-pressure processing : while blowing high pressure gas and carrying out sealing of 
the covering crown 12 to opening of the shell upper limit section from the above-mentioned gas 
pipe, make the skirt-board section 121 close, make it stick to the inner circle wall of shell 1 1, by 
heating in a printing furnace after this, stiffen covering crown 12 and carry out junction molding 
firmly with shell 11. 

d) Crab face plate adhesion : gas blowing-in tubing is extracted from the above-mentioned 
through tube 1 14, and the crab face plate 13 is firmly pasted up on the impression section 1 13 of 
shell 1 1 , a club head is completed, the upper limit neck section of the head body 1 1 1 of shell 1 1 
is further equipped with a crab shaft, and a golf club is completed. 

[0004] 

[Problem(s) to be Solved by the Invention] However, the club head formed at such a 
manufacture step has the following faults. 

1. When sealing covering crown 12 in shell 11 upper-limit opening, and high pressure gas must be 
supplied from a compressed-air machine through a gas blowing-in hole, and the cost of the 
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whole facility costs dearly arm molding time amount also becomes long, a volume cannot be 
improved sharply. 

2. In order to blow high pressure gas, by having needed the process which drills a through tube 
1 1 4 in the transverse plane of shell 1 1 , and having formed the through tube 1 1 4 in shell 1 1 , 
although this through tube 1 14 was stopped by attachment covering of the crab face plate 13, a 
problem arises about reinforcement and bring a bad influence to the reinforcement of the whole 
club head. 

[0005] This invention aims at offering the club head manufacturing method for composite golf 
which can improve the reinforcement of the whole club head while it shortens production time 
and reduces processes by being made in order to solve the technical problem mentioned above, 
putting expansion **** into the interior of shell, and considering covering crown and lining as the 
configuration which carries out adhesion junction by the expansion pressure of this expansion 
**** at shell. 
[0006] 

[Means for Solving the Problem] This invention is the manufacturing method of the club head for 
composite golf which consists of a crab face (21), a head body (22), and the SOL section (23). 
Opening of the interior of hollow (24) and suitable magnitude open for free passage is prepared in 
the upper limit section of the shell (20) which becomes with the proper metal quality of the 
material. The interior of hollow (24) of shell (20) and a through-hole (25) open for free passage 
are prepared in the side edge marginal upper part of a head body (22). Lining (30) of carbon fiber 
strengthening composite material to the inner circle wall of shell (20) Lamination, Expansion **** 
(40) of the elasticity gum which put in the mixture of sodium nitrite (NaN02), an ammonium 
chloride (NH4CI), and water (H20) is contained inside said hollow (24). And the club head rough 
****** step which seals the covering crown (50) of carbon fiber strengthening composite 
material in said opening, This club head rough ** is heated to suitable temperature with heating 
apparatus. The sodium nitrite in said expansion **** (40), It is the following reaction formula 
about the mixture of an ammonium chloride and water. The chemical reaction of NaN02+NH4 
CI+H2 0->NaCI+N2+3H20 is produced. While expanding the expansion **** (40) concerned with 
the nitrogen gas and water which were produced and making a shell (20) inner circle wall and an 
upper limit side join closely said lining (30) and covering crown (50) by this expansion pressure It 
consists of a heat-and-pressure processing step which is made to carry out heat curing of the 
covering crown (50), is made to carry out adhesion junction with shell (20), and forms a club 
head. 



[Function] According to the above-mentioned manufacturing method, lining of carbon fiber 
strengthening composite material inside the hollow of shell Lamination, Next, expansion **** 
which put in the mixture of sodium nitrite (NaN02), an ammonium chloride (NH4CI), and water 
(H20) is contained inside said hollow. Then, after carrying out sealing of the covering crown of 
carbon fiber strengthening composite material to opening of shell and forming shaping rough ** 
of a club head, this club head rough ** is heated to suitable temperature with heating apparatus. 
The mixture of the sodium nitrite in expansion ****, an ammonium chloride, and water is made to 
cause a chemical reaction. While expanding expansion **** with the nitrogen gas and water 
which this produced and making a shell inner circle wall and an upper limit side carry out close 
junction of lining and the covering crown to the expansion pressure at this time being Since a 
club head is formed by covering crown heat-hardening and carrying out adhesion junction with 
shell It is not necessary to hollow the through tube for blowing high pressure gas into the interior 
of hollow like the conventional manufacturing method. The reinforcement of a product can be 
improved by this, and since a facility of a compressed-air machine etc. is also unnecessary, the 
cost concerning the whole facility can be reduced, and compaction of molding time amount can 
increase a volume sharply further. 

[0008] As it is in claim 2, heating apparatus is a printing furnace and it is making the baking 
temperature into 140 degrees C thru/or 160 degrees C. As the above-mentioned chemical 
reaction is caused, and expansion **** is expanded and it is in claim 3 Thus, the above- 
mentioned expansion **** which expanded is written and broken with a cutter implement, the 
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wnfch remained in expansion **** is emittec^roi 



chemical reaction product wWch remained in expansion **** is emittecffrom the through-hole 
prepared in shell, and after this, if it is made to carry out insertion junction of the shaft at a 
through-hole, a golf club can be completed efficiently. 
[0009] 

[Example] As the club head manufacturing method for composite golf of this invention is shown 
in drawin g 2 including the shell (20) built mainly with a suitable metallic material, lining (30), 
expansion **** (40), and covering crown (50) so that drawing 1 which shows the comparatively 
excellent example may see, the manufacture step is performed in following order. 
[0010] a) Rough ****** : equip shell (20) with a crab face (21), a head body (22), and the SOL 
section (23), make the interior into the interior of hollow (24), and prepare opening of the suitable 
magnitude for the upper limit section, and prepare the interior of hollow (24) of shell (22), and a 
through-hole (25) open for free passage in the side edge upper part of a head body (22) further. 
Furthermore, after making lining (30) of carbon fiber strengthening composite material rival on 
the side attachment wall inside said hollow (24), expansion **** (40) which consists of rubber 
material which is rich in elasticity is contained. The mixture of sodium nitrite (NaN02), an 
ammonium chloride (NH4CI), and water (H20) is enclosed in this expansion **** (40). Finally, the 
covering crown (50) of carbon fiber strengthening composite material is sealed in a shell (20) 
upper-limit side, and shaping rough ** of the club head for golf is completed. 
[0011] b) Heat-and-pressure processing : put the above-mentioned club head shaping rough ** 
into a printing furnace, make whenever [ furnace temperature ] into 140 degrees C - 160 
degrees C, and make the mixture of the sodium nitrite in above expansion **** (40), an 
ammonium chloride, and water produce a chemical reaction. The reaction formula is as follows. 
NaNO2+NH40l+H2O->NaCI+N2+3H2O — covering crown (50) heat-hardens, adhesion junction is 
carried out with shell (20), and a club head is formed at the same time nitrogen gas, water, etc. 
which were produced at this reaction expand expansion **** (40), stick lining (30) and covering 
crown (50) on a shell (20) inner circle wall and an upper limit side using the expansion pressure 
at that time and make it paste up. 

[0012] c) Golf club formation : emit expansion **** (40) from the through-hole (25) of shell (20), 
make the product after the large chemical reaction which broke and remained in the expansion 
**** (40), a sodium chloride, water, and nitrogen gas, such as a cutter implement, emit from a 
through-hole (25), carry out insertion junction of the shaft after an appropriate time at a 
through-hole (25), and complete a golf club, before equipping a club head with a shaft. 
[001,3] When the above is induced and seen collectively, this invention has the following 
advantages. 

1. Since the process also becomes unnecessary, compaction and low-cost-izing of molding time 
amount are attained, and it not only does not need the facility for being able to perform all 
manufacture processes consistently and supplying high pressure gas, but it is suitable for mass- 
production nature. 

2. Although shell and a crab face plate are really fabricated with the metal of the same quality of 
the material, they may manufacture each with the metal of the different quality of the material, 
and the broad design of a club head of them is attained. 

3. Since it does not have **** in the completed club head, a mechanical strength is improved 
and the club head of a uniform property can be offered. 

[0014] 

[Effect of the Invention] As explained above, since this invention expanded expansion **** by 
the chemical reaction of the mixture put into expansion **** and carried out attachment 
junction of lining or the covering crown to the sufficient expansion pressure being at shell, when 
molding can carry out in a short time easily, working capacity can improve, productivity can be 
raised, and a mechanical strength also improves by not having ****. Moreover, since the 
ingredient of a property as occasion demands can be used at least for each part of a club head, 
the design from which ideal reinforcement is obtained can be performed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] The decomposition perspective view showing one example of the club head for the 
golf made from composite of this invention 

[Drawin g 2] Drawing having shown the flow of the club head manufacturing method for the golf 
made from composite of this invention 

[ Drawin g 3] The sectional view having shown expansion **** in the shell in the manufacture step 
contained in the manufacturing method of this invention 

[Drawing 4] The perspective view of the club head for golf by the conventional manufacturing 
method 

[ Drawin g 5] Drawing having shown the flow of the conventional manufacturing method 
[Description of Notations] 

20 Shell 

21 Crab Face 

22 Head Body 

23 SOL Section 

24 Interior of Hollow 

25 Through-hole 
30 Lining 

40 Expansion **** 
50 Covering Crown 



[Translation done.] 
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